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We present the first comparison between LDEF meteoroid impact 
data and NASA's Meteoroid Engineering Model (MEM) 


NASA's Meteoroid 
Engineering Model (MEM 


MEM Release 2 (MEMR2) is NASA’s state-of-the-art 
model for the sporadic meteoroid environment: 


The Long Duration Exposure 
Facility (LDEF) 


e 480 km orbit from April 1984 to January 1990 


LDEF Orbital 
Flight Orientation 


e Dodecahedron shape, ~ 9.1m x 4.5m e Mass range of 10-6 —1¢ 


® Gravity Gradient 
Stabilized Attitude 


Fixed orientati lati t it dient Se 
e rixed orientation relative to gravity gradien e Accounts for spatial and velocity distribution of me- 


and ram direction ; 
teoroids 
e Careful identification of craters on all 14 sur- ; 


faces e Assumes meteoroid density of p, = 1gcm™ 


MEMR2’s interplanetary meteoroid flux matches that of 
Griin et al. (1985), which is based in part on in-situ 
experiments. However, Griin did not make use of LDEF 
data. LDEF therefore presents a new opportunity to test 
MEMR2’s predictions. 


e Crater count data from Humes (1995), which 
had a limiting lip diameter of dj, => 1mm 


e Chemical analysis on two surfaces: 3 and 11 


e Assume no orbital debris craters on space-facing 


side 
Results: A Crater 
on LDEF 
@ MEMR2 
North Surface Observed OD Meteoroids MEM 
1 2 — os 3.95 
2 1 — — 1.61 
3 (Wake) 3 0.3 21 0.91 
Surface Label Craters Area (m7) 4 2 = 7 1.71 
1 9 2 84 is) 3 as = 2.20 
6 (South) 9 — = 4.25 
2 1 2.26 
Ram 7 17 : : 8.03 
) Wake 3 1.48 8 g = = 2G 
4 2 2.66 9 (ram) 14 — — 3.56 
5 3 2 66 10 22 7 = 5.42 
6 South 9 3296 11 21 9.45 11.55 10.46 
12 (North) 8 ~ - 27 
( Li 3.09 13 (Space) 17 0 17 11.40 
8 8 1.08 
9 Ram 14 0.913 
10 22 1.48 
11 21 3.84 
12 North 8 1.33 
Surface Observed Observed (OD corrected) MEM 
13 Space 1 5.48 
14. — Earth 1 8.16 1 0.159504 - yee 
: 0.1357 5:135 7 aie A crater on LDEF as imaged by the Meteoroid 
3 (Wake) 0.617+2472 0.555 +0454 0.30 and Debris Special Investigation Group at 
i i NASA's Johnson Space Center 
e e 4 0.22095 ia - 0.31 
We use the modified Cour-Palais equation to de- 
rol CO eC ri S 5 0.343927 : 0.40 termine the limiting mass at which a a crater 
6 (South) 0.89042:455 2 0.63 depth of lip diameter dj;, = 1mm could be pro- 
as duced. ‘This corresponds to an interior crater di- 
‘tal . f Ui 1.4857 9/437 - 1.05 ameter of d = 750 um. This mass (m) is related to 
Orbital debris estimates come from the 8 2368" a cin - 1.56 the meteoroids velocity normal to the spacecraft 
Chemistry of Micrometeoroids Experi- surface (v,) and density (pm) as 
. 9(Ram) 4.91177: - 1.87 
ment (Horz et al 1995): 
10 A702 8 - 1.76 54/19 
av 0.527d 0.25 4/27 [ VL ee 1/2 
e ~ 10% of impacts on Surface # 3 111. 76345-684 ore 1.31 m= |, BH” ee (=) 0; 
(wake) are from orbital debris 12 (North) 1.923+9-96! 0.82 


with BH = 90, ¢ = 6.1kms", and a target 
density of p; = 2.70gcm°. The factor of 0.527 
converts the interior crater diameter into a crater 
depth. 


e ~ 45% of impacts on Surface # 11 
(north-ram) are from orbital de- 
bris 


Results: 
Flux Ratios 
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